Abstract
63
particles typically settle slower than mineral particles and they tend to re-suspend when the water discharge 64
increases (Kløve 1998 ).
66
In order to minimize the sediment loads into surrounding streams, sedimentation basins are dug at the 67 downstream end of the harvested peatlands drainage system. GEMTEC (1993) established a design 68 standard based on the study of three sedimentation basins in New Brunswick. This report recommended 69 that the minimum volume for a sedimentation basin should be 25m 3 per hectare of harvested peat bog.
70
Moreover, they recommended a minimum depth of 1.5m and a length: width ratio between 6.5:1 and 12:1
71
to ensure a minimum retention time of two hours.
73
In addition, suspended sediment concentration (SSC) guidelines exist in some jurisdictions. Table 1 .
126
The equations in Table 1 allow converting levels to discharge at each site for the entire sampling period.
127

SSC estimation
128
The suspended sediment concentration (SSC) of the water entering and leaving a basin was continuously 
139
bucket rain gauge was also deployed in each region, which was also connected to a data logger.
141
Trapping Efficiency 142
Many authors agree that Trapping Efficiency (TE) is an essential characteristic to consider when 143 designing a basin (Henemann 1981; Verstraeten and Posen 2000). The velocity of the water 144 entering a basin decreases due to the enlargement of the wetted area. Sediments with a 145 sedimentation rate higher than the water velocity are thus allowed to settle. To estimate the 146 proportion of sediments retained in the basin, its TE is measured. The sediment mass accumulated 147 in the basin and the total sediment load entering the basin for a period of time are often used to 148
For this work, the TE of eight basins were compared. A TE of 75% was considered as a threshold 151 for basin to be adequate. This threshold, albeit suggestive, provides a basis of comparison for all 152 basins in the present study. The threshold could be adjusted if regulators and industrial partners 153 find it too restrictive or inadequate for certain regions or configurations. TE was calculated using 154 the load entering the basin (upstream) and the load leaving the basin (downstream):
Sediment load is an indirect measure estimated by suspended sediment concentration (SSC) and 157 water discharge (Q) as in Equation 3. Sediment load was measured at a 15 minutes time step: 158
Factors that influence the TE of a basin 161
The TE of a basin is affected by its retention time and by the properties of the sediments that flow through 
182
In situ water samples were collected during rain events in order to determine the grain size distribution of suspended sediments, using a laser diffraction particle size analyser (Beckman Coulter LS13 320). Most of 
190
were sufficiently deep that they reached the mineral layer, so the erosion generated by runoff could also 191 mobilize mineral sediments that could be routed to the basin. In order to achieve this LBI, water samples
192
were filtered on a glass fiber filter (pore 1µm), dried 24h at 70°C, weighted, burned at 500°C and weighted 
199
Every basin studied was dug directly into the peat bog. Basin B8 was the only one to be lined with rocks.
200
All the basins were rectangular, but at two of the eight sites, multiple basins were used: basin B4 included 201 two ponds in parallel and basin B6 had three ponds in series (Fig. 1 ). Basins B1, B2 and B4 were equipped 202 with a geotextile hanging from the surface, in the middle section of the basin, to reduce the water velocity
203
and stop some of the sediments. All basins were aligned to be parallel to the main slope and flow direction.
204
Typical depth was of the order of 1.5 m and never exceeded 2 m when the basin was empty of sediments. 
218
Another way to measure the impact of the size of a basin on its TE is by the Capacity (C in m 3 )-Inflow (I,
219
in m 3 ) ratio (C/I). Here, I is defined as the total volume of water entering a basin during the ice free season.
220
It was estimated for each basin with the fraction of rain that actually flows toward the basin (R in Equation 221 4) 
Results
260
Time series 261
Prior to calculating loads and TE from measured SSC time series of the daily averaged data were screened 
271
From Figure 2 , it is clear that, except for basins B2 and B3, the bulk of the sediment load occurs in the 272 latter part of the season, more than a month after basin maintenance occurred and often after a rainy period.
273
Basin B2 showed constant negative efficiencies (i.e., higher sediment outflow than inflow), while B6 
Sediment properties 284
To test if sediment properties have an impact on TE, the Von Post degree of surficial peat, the average grain size of suspended sediments, the fraction of organic matter contained in the suspended sediments and the 286 peat bog area drained by each basin have been plotted has a function of TE (Fig. (a) to (d) ). No significant 287 correlation was found with TE (i.e., p-values > 0.10). However, the Von Post degree, the average sediment 
301
TE modelling 302
As mentioned earlier, in the present study, a basin is considered efficient if its TE is above 75%. Based on 303 this criterion, basins B4, B6 and B8 are considered efficient (Table 3) 
Discussion
341
Biases and uncertainties 342
The stage-discharge curves developed in the present study have a certain uncertainty due to the technical 
367
Inter-site variability also includes the type and timing of operations during the harvesting period. Basin (Fig. (a) and (b) ), in part because of the small number of basins and harvesting sites 387 considered in this study. However, our results indicate that as harvesting progress and mean grain size 
395
Our analyses have confirmed that sediment properties seem to affect the total sediment load entering a 396 basin (Fig. (e) , (f) and (g)). As mentioned, more decomposed peat particles are typically more friable.
397
When rain occurs, decomposed peat particles are easily drained to the basin, so the total amount of peat is 398 increased.
400
While loads are impacted by sediment properties, our results further confirm that it is principally the size of 401 a basin (via C/I ratio or C/W ratio) that affect its TE (Table 3) , irrespective of the size and origin (organic 402 vs. mineral) of sediments entering the basin. Proper pond design must also be associated with a 403 maintenance frequency that guarantees sufficient volume at all times.
405
Those results should help the industry to know which factor must be included when designing a new basin.
406
For instance, a peat with a higher Von Post degree should produce more peat sediment and the main design 407 criteria should be a sufficient C/I or C/W ratio. In fact, the present study suggests that a C/W ratio of 3000 D r a f t 25mstudy. For instance, results of Table 3 show that basins with a high C/I ratio and C/W ratio are more 412 efficient. Basins B4, B6 and B8 are the most efficient (TE > 75%), but they are also the only three with a 413 flow regulation device (culvert or weir) at the upstream end, the downstream end or at both ends. Thus, basins
414
B4 and B6 are composed of multiple sub-basins, so it is difficult to attribute the high TE of those three basins 415 only to their high C/I or C/W ratio.
417
The C/W ratio seems to be a good tool to predict the TE of a basin. Results of the studied basins were in the 418 same range as those studied by Brown (1943) . Moreover, although Brune (1953) recommended to not 419 generalize the C/W ratio relation out of the region where it was developed, a C/W ratio higher than 420 3000m 3 /km 2 seems to be adequate, at least for the three regions included in the present study.
421
The C/I ratio may also be a good predictor of the TE of a basin. This ratio takes into account the volume of 
424
A determinist numerical modelling exercise, including estimates of the sediment loads and runoff entering a 425 basin under different rainfall scenarios could be an interesting way to confirm this recommendation.
427
In our study, the Brown (1943) and Brune-Heinemann (1981) empirical models have been tested with 428 respectively only four and six sedimentation basins. Ideally, different C/I and C/W ratios should be added in 429 order to refine those adapted models. The models would also benefit from validation using an independent 430 sample. Validation in the present study was limited to a leave-one-out resampling scheme. However, adding 431 sedimentation basins to the study represent an important logistic challenge. In spite of these shortcomings, the
432
RMSE values of TE estimates using both models were relatively low (≤ 25%), which is an indication of the 
